The relationship between wheat flour in the diet and the development of symptoms in children with coeliac disease observed by Dicke (1950) has been established. Subsequent investigations indicated that the injurious factor occurs principally in the gliadin ifraction (van de Kamer, Weijers and Dicke, 1953) . Weijers and van used gliadin in a method of testing wheat sensitivity hoping that the test would be helpful in the diagnosis of coeliac disease.
In order to determine the value of this gliadin tolerance test, it was performed on a series of children with coeliac disease and on controls. The children with coeliac disease were patients of Dr. Wilfrid Sheldon and attended his clinic regularly. The diagnostic criteria used were those given by May (in Garrod, Batten and Thursfield, 1947) . The diagnosis was confirmed by a favourable response to a diet free of wheat and rye gluten. The beneficial effect of the diet is manifested by an improvement in appetite and temperament, disappearance of steatorrhoea and an increase in growth. Growth is carefully followed by height and weight charts (Sheldon and Lawson, 1952) .
Material
Thirty-three cases of coeliac disease were studied. The diagnosis was made according to the criteria stated in 25 cases. In eight cases the diagnosis was based on clinical data associated with the response to a gluten-free diet, tnd relevant biochemical investigations were not made.
The children were in all stages of the disease and treatment. Two of the children were in the active phase. Treatment had not been instituted when they were tested. Eight children had been on a gluten-free diet for periods of a few days to one month before their gliadin tolerance test. These children have since shown a satisfactory response to the therapeutic diet. The rest of the cases had been treated for some years, having had periods on a gluten-free diet and on a normal diet. Some children, who had been treated for more than four 413 years, still deteriorated when returned to a normal diet. A few patients had apparently recovered after prolonged treatment; they had shown no recurrence of symptoms when returned to a normal diet and growth continued at the expected rate. Six children in this series were either undiagnosed or untreated for a long time after the onset of symptoms.
Control cases were selected from convalescent patients who had had diseases with no alimentary tract involvement, with the exception of one child, who was a normal healthy unlike twin of one of the coeliac patients. Four Gliadin was prepared according to the procedure recommended by van de Kamer (personal communication) . The patient to be tested fasted, usually, for 12 hours; the period of fast was sometimes reduced to eight hours when the condition of the patient made it advisable, e.g. in the case of a young ailing child. A sample of blood was taken by fingerprick from a fasting subject into a heparinized tube. A dose of gliadin (350 mg./Kg. body weight) in water was fed to the patient, and hourly samples of blood were taken for five consecutive hours.
The plasma glutamine was estimated in each sample as glutamic acid (Prestcott and Waelsch, 1946, 1947 Prestcott and Waelsch (1946) . A series of standard curves were made and found to be linear over a range of 0-25 y glutamic acid. A standard sample was estimated in parallel with test samples and all readings were related to it. The average difference between repeat estimations of 50 test samples drawn at random from our results was 0-7 mg./100 ml. Duplicate estimations were done when possible. It has been assumed that the glutamic acid liberated by short acid hydrolysis of the filtrate was entirely derived from the plasma glutamine; since other glutamine-containing compounds may contribute the measured substance is known as 'apparent' plasma glutamine (Prestcott and Waelsch, 1947) .
Recording of Results
The maximum increase of apparent plasma glutamine occurred at variable times. The greatest increase, irrespective of time of occurrence, is recorded as a percentage of the fasting value, which is the form adopted by Weijers and van . There is no reason to suppose that there is any relation between the fasting plasma glutamine and the absolute increase after gliadin; therefore, the absolute increase in mg./100 ml. is also recorded. The results are given in the following tables. Table 1 shows that the mean maximum increment of apparent plasma glutamine of these children with coeliac disease is significantly greater than that of normal children. A few children who had recently recovered from dysfunction of the alimentary tract show a mean percentage rise which is intermediate between that of normal children and coeliac children. The mean percentage in this group is not significantly different from children with no recent gastrointestinal disturbance, nor from coeliac children. The absolute rise is the same as that of coeliac children. Tables 2a and b show that there is no relation between age and magnitude of increase of apparent plasma glutamine in this series of controls and coeliac patients. The numbers of control children in different age groups are insufficient for a complete analysis, but there is no indication of an age relationship (Table 2a ). Age can be disregarded when grouping the coeliac patients according to a clinical assessment (Table 2b) . Table 3 shows that the mean rise of apparent plasma glutamine of children treated for less than two years is significantly greater than that of normal children. Children who remained intolerant of gluten even after four years of treatment show a similar difference. There is no correlation in this series betwieen magnitude of rise of apparent plasma Table 4 shows that five children, who were tested while on a gluten-free diet and while on a normal diet, demonstrated no relationship between diet and rise of plasma glutamine.
In Table 5 the coeliac children were grouped according to the diet at the time of the test. The similarity of the mean rise in the two groups supports the conclusion that diet has no influence on the test.
None of the children with coeliac disease showed aggravation or recurrence of symptoms after the dose of gliadin used in the test.
Discussion
These results confirm the observations of Weijers and van de , who found a greater increase of plasma glutamine in coeliac children than in normal children after ingestion of gliadin. The increase in our series of coeliac patients is not as great as that found by Weijers and van de Kamer. Alvey, Anderson and Freeman (1957) , also found after a test dose of gluten an increase in blood glutamine which was greater in four coeliac children Comparison of the mean rise of apparent plasma glutamine as a percentage of the fasting value of children who remained intolerant of gluten even after prolonged treatment and that of normal controls shows that the probability of the difference between the two results being due to chance, lies between 1 in 20 and 1 in 100. When the increase in mg./100 ml. is used instead, the probability is less than 1 in 100. The explanation of the difference lies in the fact that the fasting level of plasma glutamine tended to increase with age in these coeliac children. There are indications that the same trend Later experiments by van de Kamer and Weijers (1955) showed that it was glutamine bound in protein, as it occurs in gliadin, which probably caused the abnormal increase of apparent plasma glutamine in children with coeliac disease and was the injurious factor. Frazer (1956) reported the presence of abnormally large amounts of a glutamine-containing peptide in the blood of one patient fed with a peptide fraction obtained from a tryptic digest of wheat gluten. The toxicity of this fraction was eliminated after digestion by an extract of pig's intestinal mucosa. The work of Alvey et al. (1957) substantiates the evidence indicating that the toxic factor in gluten is probably a peptide. They were able to show that the smaller peptides of gluten caused an increase of fat excretion in a patient with mild clinical symptoms.
The difference between normal children and children with coeliac disease is sufficiently pronounced to encourage further investigation of the amino-acid and peptide pattern of the blood after ingestion of gliadin or fractions of this protein.
Summary A gliadin tolerance test was performed on control children and children with coeliac disease.
The increase of apparent plasma glutamine after a test dose of gliadin is significantly greater in children with coeliac disease than in control children convalescent from diseases with no gastro-intestinal involvement. A small group of children convalescent from gastro-intestinal dysfunction from causes other than coeliac diseases showed an increase intermediate between normal controls and coeliac children.
There is no quantitative relation between increase of plasma glutamine and phase of the disease, whether acute or non-symptomatic through withdrawal of wheat and rye gluten from the diet.
Diet appears to have no influence on the degree of increase of plasma glutamine.
The overlap of range of results from controls and coeliac patients is considerable and does not recommend the test as a diagnostic one.
